Molecular cloning and characterization of prohormone convertase 1 gene in abalone (Haliotis diversicolor supertexta).
Prohormone convertases (PCs) are calcium-dependent serine endoproteases of the subtilisin family that play a key role in the posttranslational processing of precursors for bioactive peptides. In this study, the cDNA of PC1 from abalone (Haliotis diversicolor supertexta) was cloned and sequenced. The PC1 cDNA consisted of 2216 bp with an open reading frame of 2010 bp encoding a 670 amino acid peptide. Comparative structural analysis revealed that abalone PC1 shared high similarity and identity with most PC counterparts. The profile of deduced peptide of PC1 was composed of an N-terminal signal peptide, a prosegment domain, a catalytic domain and a P domain, which were common in many species. Sequence analysis indicated that the abalone PC1 was highly conserved in catalytic domain, including three conserved serine catalytic signatures that comprised a catalytic triad active center. Also conserved were the potential cleavage site for release of the mature peptide, a cognate integrin binding site RGD in P domain, and four cysteine residues involved in forming an intrachain disulfide bridge. To further investigate the functions of PC1 in abalone, real-time quantitative PCR was performed to determine the expression level of this gene at three different reproduction stages (i.e. pre-, during- and post-breeding). Results indicated that PC1 was expressed throughout the three stages but the expression levels varied with the timepoints and different tissues in abalone. The expression levels of PC1 in digestive gland were much higher than those of the gonad. In female abalone, the expression of PC1 was higher at pre-breeding and during-breeding stages (P<0.05), and the expression declined at the subsequent stage. Whereas, the level of PC1 in male individual did not exhibit a significant difference in various reproduction stages. Also, the natural enzyme activity of PC1 partially exhibited a similar tendency with the mRNA expression. According to the results, it can be concluded that PC1 gene is involved in the abalone reproduction process (e.g. spawning or sperming). PC1 is a potential prohormone processing enzyme and it may play a critical role in abalone physiological processes related to reproduction.